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Material&Method

* severe sepsis/septic shock admitted to
MICU@Mayo Clinic

* January 2007 - September 2009
s ZFHA XRXRREDTREDSEH

— aged 18 yrs

— systolic blood pressure 90 mm Hg

— despite fluid challenge with 20 mL/kg of
crystalloid

— lactate level 4mmol/L



Material&Method

o FROVELZE
— refused resuscitation (CVEE 1))

— active bleeding

— cardiogenic pulmonary edema

e Sepsis, severe sepsis, and septic shock
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Material&Method

T {19 S i HA
1) Baseline.(2001.1.1-2007.12.28)
2> BEDHRE/HUT7/MEM/NINTINF—5 =tk
2) Daily Auditing and Weekly Feedback.
(2007.12.29-2008.9.26)
- B2 NEELBIZ—E O ERI~ Dfeedback
3) SRT Activation :sepsis resuscitation team
(2008.9.27-2009.9.30)
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Table 1. The sepsis response team members and their roles

Multidisciplinary
Member

Kale

a:-

ICU atbernding
physician

ICU fellow

O resident

ICU pharmacst

Respiratory therapist

Vascular access
techmician
Uinit secretary

Portable radiclogy
techmician

Identifies patients who meet criteria for sepsiz protocol

24T bedside supervision of the ICU team in implementing the
SEpsis _]:lr-:t-:-c-:l

Identifies patients who meet criteria for sepsis protocol

Acts as teamn leader, allocating tasks to individual team members

Supervises IC1 residents dharing the resuscitation, incheding

placement of central venous catheter and implementation of the

sEpsis protocol

Identifies patients who meet criteria for sepsis protocol
Responsible for the primary management of the patient in the
including placement of central vencus catheter and the
implementation of the sepsis protocol

Identifies patients who meet criteria for sepsis protocol
Implements the sepsis protocol following the computermed
physician standing orders, incheding fluid boluses triggered by
central venous pressure measurement

Identifies pabients who meet criteria for sepsis protocol
Responsible for timely crder processing and administration of
ankibiotics, vasopressors, and inobropes

Assists in central venows catheter placement and calibration
Arterial line placerment and @libration

Assists in the management of mechanical ventilation

Timely bedside blood lackate measurements and drawing blood
samples as ordered

Aids in activation of sepsis response team paging system
Motihes portable radiclogy technician if needed

Immmediate chest radiograph performed when needed

IC1I,

ICE], indensive care it
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Table 2. Elements of the sepsis resuscitation bunidle 7 elements

Elemnent Diefinition

Lactate Mezured before or within 1 hr after blood culture
Blead culture Dirxwmn before antibiotics administered

Antibiotic Administered within 1 hr of sepsis recognition and intensive care unit
admission
Fhed resuscitation In the event of hypotension andfor hctate >4 mmolL. an initial bohes
of 20 ml/kg (crystalloid or equrvalent colloid) administered followed
by subsequent fluid challenges until cne of the following:
® Central venous pressure =8 mm Hg (=12 mm Hg if mechanical
ventilation)
# Mean arterial pressure =65 mm Hg without vascpressors and
lactate <235 mmolL and urine output 205 mlbkgthr
Vasopressor administered for one of the following two
® Persistent MAP <065 mm Hy despite fluid challenge 20 mLikg of
crystalloid
# Life-threatening hypotension with MAP <50 mm Hg for =15 mins
Vasopressor not administersd when one of the two not met
Red blood cell Transhased if hematocrit <30% and Sovty << 70% or mined venows O,
administration <H5% despite fhad resuscitation
Incdrope utilzation Started i Het =30% and Scey, <-70% or mized venous ooygen
saturation -<.68% despite fluid resuscitation

MAP, mean arterial pressure. 6 h rS !_!




RESULTS

£ ERHAM](32007.1-2009.9 334 A ]
N=984(1" outcome) N=962(2° outcome)

A S m>TABLE3
Severe sepsisld5215(5.3%)
Septic shockl3932(94.7%)



Table 3. Baseline characteristics of 362 pabients with severe sepsis or septic

shock

Charaterisbcs

Hazeline
[m = 367)

‘Weekhy
Feedhack

(n = 272}

SRT
Actpation
[n = 423]

White race (%)
Fernale gender
Age, mean !:EZI:I

Eaaluati Lidities (SD]
Leukemia or multiple myeloma
Metastabc tumor

Hepatic failure

Hepatic cirrhosis

Lymiphomia

Immumosuppression
None

Admission source (%]
Same hospital emergency
departmment
Hospital ward
Orther hospital emergency
departmment
Other hospital
Do not resuscitate in case of
i arrest %)
Lactate, mean [50), mmolfl.
Medizn (interquartile range),
o L

243 (21.0%)
131 {49.1)
B6.3 (16.1)

83.4

25 (10.5)
18 {6.7%)
16 (B0 )
12 {4.5%)
T [26%)
2 (0.7%)
184 (6500

132 (42.4%)

O (T0.6%)
31 (11.6%)

25 |2 4%)
J0{11.2% )

2.724{25)

2.0 {13300

243 (BO3%)
122 (44.9)

B5.7 [15.6)

79.2
34 (12.5)
16 (5.0%]
5 (| 1.5%)
1 (0.4%)
1 (0.4%)
i
215 {T0I0%)

118 (43 4%)

50 129.4%)
40 [1E5.0%)

25 (0.2%]
SH (21.3%)

266 (2.03)
200 [1.10-3.65)

378 (BO.4% |
174 [41.1]}

65.5 [15.9]

73.5

51 (12.1)

19 (4.5

19 [4.5%

15 [3.5%%

5[ 1.2%)

1 (0.2%)
313 | 74.0%)

01 [47.5%]

372 (28.3%)
78 [18.4%]

31 [7.3%)
70 [ 16.5%)

02 [2.44)
= 3 (1.35-3.80]

resuscitation bundle®@IV7 FATVAIZEET A EDOXRNRE KN
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Table 4. Compliance with sepsis resuscitation bundle in %84 episodes of severe sepsis or seplic shock

Study Perind

® Sepsis Response
Team Actration

® Weekly

Baseline Feedbtack

Bundle Element In = 268 In = 284) [n = 432 p

@ Laciate measured
@ EBlood culture before antibiotics
@ Timely antibiotics
@ Adeguate fuid
Appropriate vasopressor
Appropriate red blood cell
transhusion
@ Appropriate inctrope use
.ij?’_lﬂ'F'T e

[ elements
H':'Tlﬂl'il-'!l' Overall;26. 2%

F 98 R = (68FHET)
EHIcuimTE AR

22 (75.4%)
735 |87.7%|
T | 77.2%)]
153 [57.1%)
764 |93.07% |
271 (B2.5%]

% (35.5%]
3

81 (30.3%]
4.2L

48

359 (91.2%)
364 (93.0%)
738 (83.5%)

152 [64.1%)
353 |04.0%

245 (86.3% |

158 (55.6%)

T8 [28.T%|
4.8L

4H

419 (97.0%)
427 (07.7%,)
393 (91.0%)
320 (76,2
385 (801,
370 (85.6%)

206 161.6%)

|33 7%

a3 (22.0%)
4.7L

<11
<11
<11
<M1
146
97

<[]

< 0]
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Table 5. Differences between survivors and nonsurdvors among 962 patients with severe sepsis or
septic shodk

Characiernistic

MNonsurvisors
n 252)

Surenears
[:1 T710)

White race

Female gender

Age. mean (50, years

Acute Physiology and Chronic Health

Evaluation comarbidities

Leukemia or multiple myeloma
Metastabc tumor
Hepatic failure
Hepatic cirrhosis
Lymphoma
Immumncswuppression
None

Admission source
Same hospilal emergency department
Hespital ward
Oither hospital emergency department
Oither hospital

Do not resuscitate in cse of cardiac arrest

Lactate, mean [50], mmedd

230 (91.3% )
125 1 49.6% )
5.6 (16.1)

38 (15.1%)
13 {5.2%)
19 (7.5%)
13 {5.2%)

4 (1.6%)
2 (0.5%)
163 (64.7% )

100 (30.7% )
o7 (I5.5% )
34 (13.5% )
21 (B.3%)
51 (20.2% )

316 (2.53)

034 (F9.3%)
302 (32.5%:)
06.1 (15.8)

T2 (10.6%:)
40 [5.6%)
21 (3.0 )
13 {2.1%)
D {13%)
L {0 1%
40 |T7.3%)

3ol (39.4%)
175 {24.6%:)
124 {17.5%:)
Bl [B.5%)
107 {15.1%:)
2.74 (2.17)
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Table 5. Multiple logistic regression analy=is showing the asscciation of hospital death with the shady
interventbion pericds and cther factors

(dds Ratin
Fredictor Variahle [95% Conhdence Interval]

Female gender 1.32%9 (0 OR3-1.796)
Acute Physiology and Chronic Health
Evaluation comorhidities
Mone 1
‘ Hepatic cirrhasiz 13 | 1.508-7 275
Hepatic faihare X | 1.50E—6.066|

Lymphoma
Imrmunocompramised
Metastatic tumor
Iotensive care umit admission souroce
Zame hospital emergency department 1
@® zame hospital ward 2088 | 1.476-2.953|
Other hospital emergency department 1.050 {(LB6E—1.654)
12
1.4

EIE- {24 1-5.006]
2 {0.356-84.9%1 )
E'_ {0.564-2.134 )

3.3
4.1
@ L:ukemia or multiple myeloma 1.677 { 1.079-2.608)
1.4
§.BT2
1.0

Other hospital ward 41 |0 T05—-Z2.167)
Do ot resuscitate at recognition nf zevere o | .01 12 210Z)
sepais or septic shock
@ Lactate level 1.076 {1.013-1.144)
Shady period

Baseline 1

Weekly feedback 1013 (L6851 407

@ Scpsis response bearm 0.657 {0.456—0.945|

Y SRTH B T7 D Delement®ZE % (%47.5%>60.8%F TuplL 7=
YW{HLIET=2.I(%20.4% vs. 23.1%EH B EHEL
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Table 7. The relationship bebween mortality and compliance with the overall and each bundle element

Bundle Element Goal Achieved Goal Mot Achieved P

Lactate measured (94.2%) 212 of B0 |24.'|"7l.|:| 40 of 102 |:'£'E|.E':i.|:l
Blood culture before antihictics(84.9%) 250 of 900 |25.6%) 22 of 62 (35.5%
Timely antibiotics 385R71M<(82.3%) 202 of B18 ﬂ.?'h:l 50 of 144 :H-.T':i.l:l
Adeguate fhid 182 of 650 (28.0% | 70 of 312 {224%)
Appropriate vasopressor (79.7%) 236 of B0 (26.8%) 16 of 82 {19.5%)
Appropriate red blood cell transhasion 207 of 1B (35.3%) 45of 144 31.3%
Kprprte mosoe s 19of 505 (Z6%) 133 of 457 (29.1%)
7 elements 50 of 359 {22.3%] 172 ot 603 |23.5%

*EEBEZAELT. iEE
YEEN LEEREERTIECVviEA32.8% Scv02 12.5% CVPEIE18% inotropefd fH11.9%




DISCUSSION

e Weekly feedback*PSRTF—LhH sepsisFNHAD
T ERTRICRIZTTHE

« ZhBHEHBH ETresuscitation bundleDay
7347V A1£12.7%->53.7% (Table4)

e [RAFETEELIETL=(30.3%>22%)

e 2001NEJM River

46.3% (ctrl) >30.5%(EGDT)
e 2006SHOCK Linin

71.3%(ctrl) >53.7%(EGDT)
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DISCUSSION
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DISCUSSION
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limitation
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Conclusion

FeedbackESRT TR TEHREZ T R IFT =
IEEEELEE

IntensivistD =74 7 &5
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